We show that the use of the recently proposed thermostatistics based on the generalized entropic form S~= k(1 -g, p; )/(q -1) (where q E R, with q = 1 corresponding to the Boltzmann-GibbsShannon entropy -kg, p; ln p;), together with the Levy-Gnedenko generalization of the 
Grenoble Cedex 9, France (Received 12 June 1995) We show that the use of the recently proposed thermostatistics based on the generalized entropic form S~= k(1 -g, p; )/(q -1) (where q E R, with q = 1 corresponding to the Boltzmann-GibbsShannon entropy -kg, p; ln p;), together with the Levy-Gnedenko generalization of the central limit theorem, provide a basic step towards the understanding of why Levy distributions are ubiquitous in nature. A consistent experimental verification is proposed.
PACS numbers: 05.20. -y, 05.45.+b, 05.70.Jk, The importance of Levy distributions in physics and related areas has long been known [1, 2] . However, the intensive search for both experimental and computational quantitative verifications of such laws in physical systems is relatively recent. As an illustration of the ubiquity of such distributions, we mention the interesting and successful direct verifications performed for, among others, CTAB micelles dissolved in salted water [3] , chaotic transport in a laminar Quid How of a water-glycerol mixture in a rapidly rotating annulus [4] , subrecoil laser cooling [5] , the analysis of heartbeat histograms in healthy individuals [6] , particle chaotic dynamics along the stochastic web associated with a d = 3 Hamiltonian How with hexagonal symmetry in a plane [7] , conservative motion in a twodimensional periodic potential [8] , and a computer simulation of a leaky faucet [9] . Consistently 
Using Lagrange parameters, we immediately obtain the optimizing distribution pt(x) = e ' /Zt, [19, 20] ) with the norm constraint as given by Eq. (2), and constraint (3) generalized as follows: [1] showed that this can be achieved if one optimizes the standard entropy (1) and maintains the constraint (2), but replaces (3) by the ad hoc
This specific constraint on the q-expectation value of x has been shown to preserve, for all values of q, the Legendre structure and the stability of thermodynamics [13] (in particular, I/T = fiS~/f)U~, where U" is the q-expectation value of the Hamiltonian, that is, the generalized internal energy), the Ehrenfest theorem [21] , the Onsager reciprocity theorem [20] , and other properties. -const 1 (7) where a ) 0. But they eventually considered this possibility an unsatisfactory one, for the complexity of Eq. (7) makes it an undesirable candidate for an a priori constraint.
A different way out of the difficulty was recently suggested by Alemany and Zanette [12] . We work along the same lines. We generalize the entropy (1) into Ref. [13] cI=2 .2
(q E R). (8) (10) for -oo~q~3 , where we have used the explicit expressions of pq(x) obtained above.
Finally we are also going to need the Fourier transform Fq(~) of the distribution pq(x). Calculations in MATHE-MATICA [22] show that Fq(~) has an analytic expression in terms of the modified Bessel function K. Its behavior, in the limit Ir~0, is Fq(v) -e "~~, with 6/(3 -q) r ({q -3)/2{q -I I) l4(q-
We have Aq -s /(q -3 ) as q~3 + 0; moreover, 
with y and Aq given in Eqs. (10) and (11) . Consequently,
where D has been calculated numerically using MATHEq MATICA and is shown in Fig. 3 .
Summarizing, we see that, within the present generalized thermostatistics, the ubiquity and robustness of Levy distributions in nature follow naturally from the generalized central limit theorem. In other words, the present approach only uses simple a priori constraints [(9) instead of (7) [14] [15] [16] [17] [18] , strongly supports the physical validity of the axiomatic Eqs. (8) and (9 
